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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a silicon 
layer which is directly connected to a diffusion 
layer of a MOS transistor and functions as a 
contact plug. 

SOLUTION: N+ type single crystal silicon layers 
1 16a and 1 16b formed by anisotropic selective 
epitaxial growth are directly connected onto the 
surfaces of N- type diffusion layers 1 13a and 1 1 
which are self aligned to a nitride silicon film 
spacer 114 and a field oxide film 105. The 
surfaces of the N' type single crystal silicon layers 
1 16a and 1 16b are directly covered by N+ type 
single crystal silicon layers 117a and 117b formed 
by isotropic selective epitaxial growth. 
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im*mi ] £SffiA* {10 0} A»e,<t4-S»«SO 
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[tf#i!5] ±*®tf {100} A^^5-^mM© 

y'j3 >ss©^sci$w?>n/i < 1 1 o> 7jft©;ae 
3 yg«©*®©*?#$«l££!att?>ftfci&>:, »?g 

mgi±mm<Dm\B3 <i 1 o> uftizmwi-tzy-b 
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t , 8utaa{b-> 'J 3 >H7 ^- -y-Mc/tzK 7 -/i, Kit 
v\ {11 0} ffi*»e»&-a*w*5J:t/±fc'SffiA< {1 0 

0 } & &3 ±M£ £ L fcifi*«MO*Jieft -> »J 3 7 
fr<bft-i>MI 1 OS"; a vlgk, KIBlcOv V 3 y»©± 

vjR* + -y 7**5 iva? j ->v vymm<D±M\zm&-t 

mm? -(-fr h-mmm. mt-> u 3 +• * y Mb 

a&mmt , s«E»Raieim«raet^ nfc»» 2 © >j 3 > 
m<D±ffivzm.-?&zi>9? tut, m^>* ? Mi&ft 

K©^M±^tte>nfcE^>=srw-rs^> 

mmM 6 ] mJtetg 2 © -> >j a >i *^*g^ a -> 'j 3 > 

c»^8] mm-tzmszy- hmmizmtzmsEm 

<b-> 'J 3 vlg*-?— 9-©g/KnIfiii:fuia3 >^ ^ hfL© 
*/|^aSi:*»#LV^i:S1**i:-r*»*«5 t> L < *i 
fil#JS 6 K*©*«M*«B. 

[f**ig 9 ] A 5 {10 0} ti * — #«M© 

y'j^yificsicMi. <i 1 o> ^©sci'D 

EBSnfcgi±*«&Htr*-f-»«««K:, LOCOS 
S©7 K»ft«ft»JJtf 4Xtt, 

l, ^igE**««fc»j«L. mwmfamommzmo 
mit-> x ) 3 >m*M&.\^ mmfc->') 3 >m*j 
#m%;<9 -~y?Lxmy- i~MfcmitfrLTmm'i± 
Mi$<Dmm±% <i 1 o> ttsuzmmTzf- ^mmt 
my-\-w&<o±M*mmzw.*>mti'>) 3 

4jBCSft->'J3>RS:»StL, R^tfex •> ^ v yc £ 

fjiB^fk^ >; ^ v yfcct r/y- h m®©«B?r 

tMtrM^gfkv'J 3>iU-<--* : &fl2s)c^£>: v^ t 3 
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y 3 •ywo)±mmfc®m*m.&\z.w\\ 
err-sxet, 

£®c«raiaB«*®fi* u smrafeKRc fiuies 2 © 

-> v n y Jf caif 6 3 > * * h ft =&r^fi£ L » SWH WUft 

Cig«3ft4e«*»J5tt4XS£:fc*rf 

[tt^il 1 0 ] li(JiE»;£tt3iKx vf 5- * v * lU&ftifc 
#5? • >vy (S i2 H6 ) ^L<t± ; &/ • (S 

i H4 ) ttmwuxy iTftttionzz hzftrntr 

[If^illl] M£M2©>''J 3>jg* J fife^ l ©v 
t£S5 2 © -> 'J 3 >/f ©/frgggtfKH I © £/ y 3 ylf © 

m&m 1 2 3 xa?®# {100} e. <e s-*«n 

3 v3£SO*®«-^tt-5 (110) 7j|SJ©2Z£J: 

KKkv 'J 3 >m*MfR U KlMfe^ 'J 3 >R*iJ:t/aM| 
W*©*®.t* <1 1 0> ^iSjcfltWf-ray-bWSi: 

T^/jJc-f-SXHi:, 

iufagHk^ 'J 3 * » J; c/y- h m&©PJ®£ 
B^^a-5^b^';3 vM*-?— Zt£i>£ 
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1 3 ] flJK JWttSftx tf 9 * -> + /v/fcfijfc 
mxm 14] wb» 2 © * y =» a«8u 1 © -> 

'J 3 yB £. ID CXJS*4*' * Srfl!l ^fc y'J3>Ol 
UL%i2<D-> U 3 >S©fiK^fig* 5 ^ 1 ©-> 'J 3 yMO 

m-&u&£*)iB.^z}i%:tm£-rzm&mi 3ie*©^ 

[000 1] 

BSIciSiufttt kT^(t^n^^i^R B B -> y 3 >g$r 
[0 0 0 2] 

S*«fbC«J:«9, «DiSDRAMT'li3^i: 4^0)ieiS 

g*©lt*l* i *msnTv^5 0 ^^SE<35i§*aik 
s t ©t « it < , :n?. # jg-f - tisgit * * 

ST^. 3 > h ? h?L©^Wfb* ? ^X^^o 

c«fe9«3esn-5«/j>aDXTras (=d ctoj^ja-r* 
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( <] 1 0> ^(^tCtk^T) y'J =iymifo<D?EMffilzn 
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* ? J: ^ T©&»K Kit fcHfc COB fflfi® D 
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Q-cmism w ©pffl^u ^ 0 1 tm 
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bnT^O, *f »HWil»l3 0 0 nmSltOLO 
COSm<D7 4-^ KStf fcBS 3 0 5 t.ZO)7 << —fr K1& 

fblR3 0 5(0E®KStt£nfc (^ + *^ - * ^ *A 

A'^^^-^hy/^L-ciign) f- Mftstk/f 

3 04h^«^nti^o cn£<7)J£tt«J*3 0 2 
fiPM^ V >i^3 0 1 <7)£*®K^UWCEHSn 
Tfc^ -n^<7)tStt®«3 0 2^^^{i <i 1 o> -ft 

o> ?5fa<nmz&Dfcm&ftx\^z^\zt£&) 0 stt 

®« 3 0 2 fl>*/h« ( ^ f - -r * *3 J: tfS'hRSPStt 
ttCF ( = 0. 25//m (2 5 0nm> > SET* 
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1 Hi, |gtt««3 0 2<0«ffiC|ft»fk»3J:9tttt?jn 
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3>Kiy - ^d;U . 5/7 V (S i H2 C 1 2 ) , 
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S 0 

[0 0 0 6] y-h«@3 1 1 <D±m$mm7 Onml 
&<OWtit^ x ) 3>m*"rv73 1 2K«k9S«ir«;b;h 
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*5*c/7-f-;uK*fblR3 0 5CSe»^«;*r> J 00 
nmilS©8ftO»S**LfcN- fflJSHWl 3 1 3a, 
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So ft&m®L3 0 2<DmffiizmibntzV— hm\M3 

0 6*i7 <f -/u K»fbR3 o 5fc«fc?/::n*>£>&fb-> l J 
3>i^^3i4i:ies^i:te^n, rn^ 

<&«J*T<Z>N~ M&SWB3 13 a. 3 1 3b©$Blig 

a^nti^o 2^(Z)y-hti3i 1 £i**nfc:5r°j 

TO:n6I»ilil50nm (=F-2d) @K 
Tfc*>, 7-f-^K»ikR3 0 5ir»E$nfcBB^TOZ: 
n^IWifi2 5 0nm (=F) ggTfe^, Btft 

s/u=ivg|dir+y^3 1 2««i«-ra»fb->y 3>R« 

MSSflRJPl 0 0nmi^CVDSCJ:DMSnf:i 
ffc^ynyRrt^tt***. BMbS/'J ^ VRX^- J 9-3 1 

So rStt^3 0 2iS±-ec7)^b^ , ;=iv^^v^^3 

1 2£>±Mtf>fS£ (Pli>y3>lS3 0 1(7)±fl^ 
6 23 0nmSf) I*. 7 -f KBKbK3 0 5 H_LT 
vmitzs*) =jym*v y^3 1 2C0±®CD«S (PSv 
^>lg3 0 1^)i»^3 7 0nmig) ^ I 9> 

1 4 OnmlgK 

[0 0 0 7] ±EN- fflKSfc/13 1 3a, 3 13b^lS 
aiffifri. 5 0 0 nxvMm.oMM- (iSS) tlx] C19c 

>13 16a, 3 16bi:^0, lgl:I^ntV^S 0 
N-«lcI3 13a, 3 1 3b©Baiffi^tt. 70n 

a, 3 1 5 b^lgtt^nTl^o SftSiWI 
3 15a, 3 1 5bti, *h*fti|Mgft-> U a >S3 1 
6a. 3 1 6b*^^)»^)HfflKlkCJ:9^ia3nT^ 
So V-x • KM >««3 3 8 attN- W^W93 1 
3 a. N+ ffiteSfcil3 1 5a*sJ:^#IS*5/«J 3>f3 
1 6a**68KRan, V-^ • KU>f >««3 1 8btj: 
N- 5!!K^W3 13 b. N+ mmM 3 1 5 b*5<tr/* 
ISftS/^ 3>»3 1 6 bfrbm&Ztl'Z^Z, Zi\h<D 
*>m3 16a. 3 1 6b(i. -tn-P*!** 
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K^flSfa^'J^yia 16a, 3 1 6b©±t5J:I 
\iPW-> U =i 0 1 ©±«lBir¥ff«: (10 0} 

ffi*»5>tt9, :nf.iMSi>^Vi3 16a, 316 
b ©#JMI± PS!-> U >*«3 0 1 ©^ScgirgSfr 
{110} BA^fr&o 5e>KJM£fi->y 3yf316 
a. 3 1 6bl±7Y-;UKl?{klg|3 0 5©A-X- tf- 
*ifi{£_L&tfC»{k-> U 3>IX-<- 9-3 1 4_Li«fifg 
±i:^'>WLt^S» ^'J^i3 16a, 3 

(pm~>') 3vii3o 1 ©£s®K¥fT& {loo} 

©fE&£*5V>-Of> tt\Zffit)%ts:^m.'9 , 7 7 -Mv F * s 

[ooo8] rne0#e B B a y , j3>'i3i6a. 31 

6bf±. UHV-CVD8IWT, 6 2 5T:©?S 
g. 1 x 1 0-2P a^^.(DI±tJ0)ijy-C2. Osccm 
ggcDMSCDi^ • >7>!:0. 2sccmlg©Ii© 
(zkfg (H2 ) ££9 1 %\Z%1R£ntz*7.7 4 yfrh 

PS-> >; 3 ymWL3 0 1 o^Itfff (* 
iS) &#telii"^yf 3 16a, 3 1 6b© { 1 0 
0} M© <1 0 0> ^^©tS-RJSfiti, 1 0 nm m 
i nS/gTCifc-S. THfe#${kS' , J 3>|g|©*§3- > m%ik 
-> 'J 3 yf3 16a. 3 16bO (1 10} S©<1 1 

o> ?}fa^(Dix.&&m3. {100} is© <i oo> ^ra 
<^<Df$.&mmv> 1 / 2 ogg-e&s,, jjms&S' => >m 

3 16a ^ffl7 ^ -/u Kttft*S3 0 5 Jt^©S£*«»i 

•77-{^>'h-7- v> (ff = 50nm) <£ 
OSIfcO 2 5nmggT*£>>9. ¥f§*>"J ?>IS3 1 6 
a^©»{k->'J 9-3 1 4Jtifiifi<g_k^©ffi 

ftUli (a«fc<9SS>E&<) lOnm^Ul 5nmg 
Kir/jr-i,, ' rgtt«i^3 0 2<7)^a* 5 <1 1 

o> jstotDjafrbtev* fe&mi%3 0 2*r- m®3 

1 1A« <1 1 0> ^|6|K«»fr 4 V 
3Vi3 16a. 3 1 6 bfiS^LTPS^'J =" 
3 0 1 ©i^UCIiiS^r < 1 0 0> ^ftlZi&ftTS r > 
C/j:S„ <5(r, ett«*30 2Oaffl*4-riZZ'LL<« 
?Stt«1^3 0 2^tH8liTSg|?7)-T'(7)y- h«ffi3 1 ICO 

^(ojir <i oo> ^iPj*^*nTv^^, ^n?><7)^ 

lijCffT'i {10 0} SA»5>fc4*iMg£>' 'J 3 >H©{BJ 
if 4, z n *b ©#fr c iS^T 4 triiJKW c eJcST 4 3 

[000 9] Nft*«'MOSh7>i'^f^ftTP 
|y'j3 >£|8*3 0 1 l*£ 1 0VM£fHK3 2 1 ir =fc 0 
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MP) *C ^O^FtBik^n^i®?:* LT^S. 

x U n >«3 1 6 a *©±®±T©«RHe»R3 2 1 © 

Il*ttfll*.fcr3 0 0 nmigt*5, COiP B %iI3 

2 1 Uli, Jimi6M3 2 1 L T v >j 3 > 
13 1 6bl^-r?.Feg©aS?r*L?ttf y F • 3 y 

\-1l3 2 2&mit>tlT\^Z><, Ztl<bO)¥ > F • 3 
y?^hfl.3 2 2li, WUf N+ 3^&£r> M =3 
*>fr4 3>:y-;7 F • -f^^323\Z^^^m^nX\> 
io if»%il3 2 1 OiffiiCiW-t^nfcKr^ h&3 
24«, 3>*? F - 7 p ^^3 2 313it^^^M$n, 
v-* • Fu-fyUt3l8bc^m:^^ 0 dft 
*b©^y F<$3 2 4 litfUAlfSW 1 2 0 nmgfO? > 

• v';-9--r KStd*&ft9, e-7h^32 4©* 

h?L3 2 2©a57>T'©tf v FJf 3 2 4©^§t± 
0. 35«m (=F + 2a) ggt'*^ fcT-y h$&3 2 
4©&f#fc p -y:H±0. 6tfm (=2F + 2a) @^T'$> 

[0 0 10] fcf-y hi3 2 4^ist>T> ir B 1ii!3 2 
I ti» 2 ©iPal^tl 3 3 1 C J: 0 ibhT I > ?. 0 Z<D 

f§mm&m3 3 1 t^ftf u 3 9 . 

7 Fi^3 2 4 ©±MT?©)ir B 1ife^3 3 1 «75K/Pl*3 0 
Onmim*). ®P^#K3 3 1 ©_hEt,¥iB{kS 
nTV>4 (> F^M©DS?:*LT^ra^l»K3 3 1 fcj: 
tf3 2 1 ^SitLTKtt'bHity- K • 3>^i? h^L3 

3 2 li, ¥^f B y'j3yf3i6aCIU ^JA If N+ 
S#^v | j3>^^e,/ C cf ( 3>^^ h • 7*7^333 

la^isnti^, WMif6<e0i3 3 1 co±®±cig 

It^nfc^h U-i? • y--K«ffi3 3 4l4, ^J^lf^ff 
800nmI^N+ I^iy'JnylA'C.'iO, 3 
yyy h •7°7/3 3 3i:I^Cftl2n. V-x • K 
V-i >Mi&3 1 8 a IzMffiZHX^Z* :h^Oxl-l 
-v? • /- K«ffi3 3 4CDmffiteJ:Lf£.>hmi±Fi5J:if 
F + 2afgT'l)S. ^hU-y • /-K1S3 3 4© 
±®*>*J:t/lll®4:IBP41l6»BI3 3 1 ©JbJ5©'>&< fct 
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<)3yw-fr£,tj;%mmm onod tr«t out/a 
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3 1 3 a<Dm<Dfflffi&3 5 0 nmlStjbSCiiA^, 

>: l -a **ea -> v 3 >mcDrnm*m <*k>. 3 

(5KC< il4;Sefk->U 3>^+^ y^3 1 2(D±ffi£<0 

nca* t T ±J£® A^tt^x tf 9 * -> + C <fc £ 
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[0 0 12] L^Lfr^e., ±SES^ttS»?xtf^*-> 
+ ^fttli>lt?)3(7) r <1 1 0> ?5fa^(D {110} 
ffiw/SSJSKirtfc-^T <i oo> Jjfo^<D {10 0} W 

v>m.wm&tfm\> ^ zt izmiozmtz ttfm&ifi£. c 
s c m&mT'&zmi A^m^i-xzoT^m^mm-t 

[0013] 3©»^t<fea»?xhr^*->^^rtfiTtt, 

<1 1 0> ^fa^c?) {110} H©dtft3S«j&* <1 0 
0> -fifa^O) {10 0} ffi©fifcRi£&© 1 Z2. Olgt* 
i^fgli-'J^iaiea, 3 1 6b©±Wi 
it-> >; n 9-3 1 4©Jb4B8K£#C»LfcSL 

*ffc->»J n 9-3 1 4 ©±4S8Kfi#_t'sffi*E-r 

5:h^^-> U 3 >13 1 6 a. 3 16bW<ll 
0> Jjft^<D {110} ®©/£fi#li3i&£ft-5o ^©*£ 
*, ifty'^>lx^-t3 1 4©±48»i£#Jb (5 
fcfcWflUbS' 'j n ym**-y 73 1 2©_t®_t) ^©¥ 
^i/'j3yi3 16a, 3 1 6 b©*-A- ■ =, y rf 
tf fi, y-t-)V KBIffcR3 0 5©±S±t'©fe a B B-> ') 
3>I316a. 3 1 6 b©*-'*- - 7 7^(|i0» 

C:©J:3^5iL-C^JAliV-K • 
322&ma-t2>y$^ ■ 7=74 * > h-oyftxd 

itztzL. 0 S (5 S a ) #0t4V^5tf, ^!^^ft,v 
'J^Ix-;-t3 1 4 ©_t4BaS*sJ:t/»fbS' 'J 3 >«t 

* + v^3 i 2©— gftiyf^^ism:, y— h 

tS3 1 1 &B-5*fb->y 3>R+*?^3 1 2, SEfb 

se>ctiy-hf&ffi3 i i ©—»**/- k • ^y?v h 
?L3 2 2 ©SgUirfStb-t 3 3 >: x ) 3 > 

H3 1 6a3£#3>?? h • KtLT3t»C«(IE-r 
/ — K • 9 9 h?L3 2 2^©J£pfSlwf§ 
{t}-rs©* ? ^^H-> U 3 ylf 3 1 6 a $©±af©*T& 
■Sdiitf&WC&So L/c* s oT, r©*^©¥*Sa1iv 
'J3>i3 1 6 alfU^y?? h ■ *i v KfcLTMMg-f 
-5Hli^+i>TS)-5)o -£©/;©, V-a ■ h'UOM 
('©Jsg-S-srU^W* ->?©>; H U— v • /— Klgffi) 
>y-h««43 1 1 £©ra© 'J U 4?) 



c ii z: n e» ©Hi©JSi& U <g < ta 

[00 14] t£*>Z<Dm€t. -©H^ttil^x^**^ 

>AfcSttt«tt'E»& g[{tyV3>I*ty/3 12± 
Hfcl^T^** • T"?* X > h • («) 

-5 *fit*eai' 'j =» >«©*- a- • ^ -y ^flreitijtr 

[0 0 15] l^* 5 ^-c*^^©§6<j«, Mitcn 
?>jfifikw©*is±ceefi^e&c89:it?>nfc3>^^ h 

3>^^ hM^Ltrne.©';-^ • khviisi: 

[0 0 16] 

[HH*»*-T4fc«)©*aD **«!©*»»»«©» 

1 ©««»*. {100} frhttz— mmmo>-> 

3>ss©^M»risi-te.nfc <i 1 o> ^rsjoact 
9EBSiifcgtt««i:, ::nt>©-/g£Mi!££ffl/L-ec: 
<?)->>; 3 vit«©*ffi©* : P«-IB«*cg9:t-t'&iafc lo 

c o sifl)7 w vmmti l, ±fEtst!ti»«© 
«t©^®±^ <i 1 o> ^ceiKr-rsy— nfft, 

y 3 ym* + » -?(Dmm*mmzm?^it'> >j 3 
y>^*t, ±ey— hms*j:t;_h?B7-f-A'K 

d©7 -f -;u b'&itmiz &e.m&8}tj:ztiz><D®.mwm 
&wcm<Dmm*w.mizw\\ {110} ffifrbtuzom 

iJ«fct/±/iSffiA 5 {100} WfrhK&lM^Ltz®. 

mw.<D*H&&i/ 3 z/frhtz&n 1 3 >m 

ZH^om 1 ©•> V 3 >«<7)±®MU f K{&!M£ril&CS 
oT^^c< >ti±K» j fk->»J 3 ^cfct/C© 

7 -r KiwbR©±iicffi^-r *a»#«s©si2 © •> 
y 3 vn>:*»e,)5c-5is*^ms©v-x • ri^ommz 

a -5 «rei«e^p. t . 3 ©uracil c»ct e>nfc 3 ti^ 
<om2<D> , )zi>m(D±wizm-tz>3>9 ? hiit. z 

cjgtftsn* 3 ©iFra«fe»R©*sjit:ia:tt en^ca 

it, ±Se3 >^ h-fL©S'>Pftii, wsy- his© 
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COO 1 7] *%H®^fl&B0*20>Jt*li« X* 
ffitf {10 0} frfcttft — WtSQS' 'J ^ yg«©iS® 

Ktst-teftfc <i io) ;£ft<o2»3j:yeiBS;h.fci£te 
««>:» 3fte©fgt£fgi££fflA,T3©y y ^» 

cgH*e>ttfcy- hB£fb8i£^bT3n^©sttMi£© 

3E®±£ (110) ^(SjCgSKfrr&y- hlffib, 3*1 

■^t 3ne©y— vw&t5&ifznt>(Dm.it^>) 3 

«S«i;»lIb, Jbiaa<k->V3>IKx'<— 9-3fet/t:3© 

Jf ©*Bf£iei&£JH,\ {110} ®*»S>fra{ftlS*iJ: 
t/i.fc£®ri ? {100} ffifrtbteZtW^Ltz'&mM 

mv^&BB-s y -=> yfr^uz.^ 1 ©y u 3 3n 

<E>©H 1 ©v 'J n >/gc9±®3£mrfiiM£ii:j£t;:goT 

mitis u 3 y^*-;— y-*s«tc/^2 ©-> 'j =i >ii$ra^ 

2ffli' , J3>iO±ffii:at'5 3y?^ hfl.b, me. 

ttSii:tW»i:t4. &f£b<(2, ±IBjfl2©yy 
3 ^»* 5 #i^ B B si> '^^t,i4. se.c»*L<«, 

mm $> -2. v ■« ttpg^r •& ±1 i y - h c n-r s xia^fb 

[0 0 18] *«W©**#*B©«ia^tt©0 i o«s 

x«®# {ioo} *e^s-ni©->'i3v 

£!£©*®Cfcl+£ <1 10) ^©atiOESSn 
fcffitt««%Htr*-f-5M»««t, LOCOSf©7^ 

i««©*®cy-hs*{i«&fl&au £®nj*€fc§i£ 

^L-czoy-nftfbJR^fczneroSttfi*©* 
®±% <i 1 o> ^ictiSfr-r-sy- nmti> me® 

y- hmffi©i.im$riiLMea-jKfk-> l J=iyig* + y y 
b&ffMU ztxhcof- \- W.m;£ 7 JlMy 4 K 
KfbKfc^* * iz LT3ne©ffitt««ro-«iSt:iS»*« 



^X^-^£^/rf-5bbtl33n^©^fby y 3y|g 

- h&fkRSri&^f sxgb, visas' y 3 y©n?jt£ 
;ukx ^ ? * y * ^sjsfe t ct 0 . ±mgmmmmmm 

1 ©y y 3 >m*Wf3crz>Tm. 
b, *^ B B s->'; n>©^^3lf/?xe^^s/v^fift 

b < li^gA >®3ftJ0t JM&£ =t <9 , ±!SB 1 
©LISAS' 'J ^ >Jf©_tiBafctftr«® 3 feeJ£K:«v\ '> 
fr< b fcXIE&fby 'J ^ yWk*\ y ? *J i Zf Z © 7 < - 

>\s h'®Ms&<D±wiz&&-r ; s>Mmn.m(Dm2 <d-> y 3 > 

•rfl««Rc±3B*2<7>->y ^ vjicai-r* 3 >^ ? h 
^L^^fi? l , 3 <Dmr$&&m<Dmffi\z zn^v^yvt 

iWt5Ig>:4tts;i:^a>:t^ if * b 

■5. Seizes b<li. ±ffiSS2©->y 3>«4»Jt!BSS 
] ©v'J 3>^i:(5)b±JpiN-**^ : SrfflV>fe#MB B B>'y 3 

y ©#^t<feStRx t 5 ^ * y + ^fiXfiftfz =t <o jess, s 

•So 

[0019] *&m<z>*mf*&ma>mmij&<DB2<Dm 
«t±, i^®* 5 {100} frhts;*— mm.m<oiy') ^> 

SS©*ffi(r^tt-5 <1 IO) ^|Sj©2ZfcJ:*>EB<3En 

^R^l^filcb, r©*mtt!gS©*3i£B-5gMb->y ny 
-xy^LT3©y- hK{bRS:^bTc:ne>©rg^ 

&<Dmw±* <i 1 o> tt\zm&-t%?- \-mmtz 

iie©y- h«ffi©±ffi&B^»ca-5^b-> 3 

w&%mmm*Bm.~r burnt. <km\zmitf y 3 y 
m&mi&i. mute.*- * y yt j: y 3 ©g fts/y 3y 
Rcasf-rsxy^- • ^feff<c-a-c±is»Yk>' y ^y 
^+ v » y*5j:t/y- Kmffi©#JM^iis^S3^{b-y 
«j 3 vi a ^— vizmfcT z> b b 4, (3 3 n e ©Sfk y y 

±fsy-h^fkKm*l-sxgb, ^,p B yy ^ y© 
^TrttStRx e?*y + ju«fiftc «t y , 
tttk«©*iffit3js»MHEsyo* 1 ©y y ^ >m*wtiL-th 
jm b , ^ H u B y y 3 >©^7jttiifRx tr^i' + w 
tfttKim n B B -y y 3 y ©aHRjKfite £ «fc 0 . ±h 
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> * * h a*&f& u ' t^JVHieftiRoxsii z. ft e> © 

fttt*5ii4o 3*>£*F*L<tt, ±KSB2 0>S"J 
#±iB* 1 © »J a y • >: HI C :£S*4 # * *fl! i * fc JMS 
A 2/ y 3 > a>3?^±StR ji fcf * * •> * ^jsfcKft c i: Dff^ 

[0020] 

[«w©ii*o!)*jb] ate ^^B^coMaimi 

[002 1] DRAM^TffiSlsRBIfcitWrlBil^BBT 
*>4H 1*3*1/812 S:#HRi"Si:> 

IMfcflH*. <Z>lli6<B^*COBl»ie 
©DRAMtiaSLfctCCfeSo :®DRAMIiO. 
2 5^mrfO-^-^ (*/J>JnX^}£ : F = 0. 2 
5//m (2 5 0 nm) ) T*5 0 nmi^7 7^ • 

aTtofcfc^ciotv^, ::*c, HittBIfcSh 
fcTWWSCHTftO. Ell (a) tt»tt««i: «7- K» 
«r«ESy-h««>:N+ fflO*IS*->y 3>*^«c6JS 

0, il (b) \±Y- hVM1s&zfm2<D (JMSA) *> 
y aymt^y hmt* h U-^ ■ K«Si:©fit« 
BBffi**-rBIT*« 0 B2 (a) , (b) *5<fcl/ 

(c) J*. H1©AA». BB«fccfet/CC«"e©»Fffi 

«*btc*«. <ti3Bi"Ctt. 3ine>a>tefra8«<&3iJ!* 

«rS«l3-f3fc«>*3* y-h«S*5J:t/tfy MHO** 

[0 0 2 2] Pffl->y ^ylg 1 0 1 £>£3t®t£ { 1 o 
0} T*£>9. dcDPffl'>y 3>S«1 0 1 OttfitfEfiS 

Q'cmgstfe^ r©pffl->y =i v«isi o i »m 

)*Sn4->y =»> ■ ^x/N^'Jxyf-ya > - 77 
y Mi <1 10) jjfa<Dmfrht£Z>o Piy'J^ylfi 
1 0 1 <BiSffia>ffit%««c 1 0 2 ^ ?#«R«13 * 0 H 
*nt fc 0 , K?»H«KttKV 3 0 0 n mfBO L 0 
COSUCD7 <f -'WKKffclR 1 05!::(57^^K8 
ffclR 1 0 SO/gtSKlfct+^ft*: (f^t^i/ - ^7/^, 
• x h y^h LTt«fc£T£> F- ffitttt* 
l04i:^^MSnti^o 3:n?>©rSttlH«l 0 2 
ttPffl->y ] 0 1 <Bi£«iffil3«flUWt3lKE£n 

:n?)(DiSitM] 02 ©watt <i 1 o> ^ 



fo|(D2*?>*4 (Tfctotu mttM^l 0 2tt <l 1 

««10 20)*/J« (=-^**;H@) *5J:c/*/jNraiHli 
><M3F ( = 0. 25j/m (2 5 0nm) ) Sgtfe 

1 1 tt, 1 0 2©*ffi*3i^l+? J n^ 8. 5 nm 

SK©is^©y-h^tMi 06^u, m&mmi 
2iS±j3*i^Ttt. m?>y-Mgi i i«ts&«® 

1 0 2t3B3£LT^£ 0 y— M®1 1 1 com Cy-h 
fi) . Pa1BI*5j:i/e«lh;^^tt. ^KfhF. Fi5<£t/ 
2F ( = 0. (500nm) J Ig"C** 0 y- 

h«® 1 1 1 »±R*5 0nm§f(7)N+ ffl#*£fiS/ >J 3 
>|gl3|g/p 1 0 OnmM©^ >^f> • v y -»>->f K 

[0 0 2 3] y-h*ffil 1 1 (D±M\ZmM7 0 nmi 

«a>BKk->y ^vjn^^yi i 2irj:9flHgt3«;bft 

T^^o Stt««l 0 2^*®(3^. y-MSl 1 1 
£J:t/:7*-^K»ftlRl 0 5l3geS&»*3. 100 
nmS«©«^©aSS**LfcN- ffi&SifcB 1 13 a, 

i i 3 b* $ 8at+e>nxv^o v-Mii i it^i 

fki/ y u >Jg|* tvfl 12 (Z>flMte. mm 5 0 a m 
( = d ( = a) ) gg©Sfty^>i^^-4M l 4 
*3c^K«£«;bftTV^ 0 gt£®«l 0 2t7)^Mt3i& 

»e>nfcy- hK^bKi 0 6ii7Y-;uKSfkii 05 
*j*t/3:n^6D^fb'>y 3^-?- y-i i4{3@e^ 

^l:i^$niN- S^feA^B 113a. 113 b(D$t 

MttBUjsnTi^o 2ocDy-hm^i 1 ii3&$n 

ft^T©3he»B!BlC!)*li 1 5 0 nm (=F-2 
d) S«"C*9> 7 -f KHflsBI 1 0 5t3^anfcg|5 
»"C03:n€>Baiffia>1gW2 5 0 nm ( = F) igtfc 

rgttM^ i o 2 a±T<D»ft:>' y ^ * » y i 

1 2 £>±®<7)i« 5 (Plf> y 3 >S® 1 0 1 
?> 2 3 0 nmiB tt. 7 4 -fr KKIkR 1 0 5 g±T* 
t3D^fb->y 3>S^r+ ^y 1 1 2CD_tMCD^S (Ply 
y 3VSfil 0 10i^I^3 7OnmlS) 
1 4 0 nmgg(£< ft^Tl^o 
[0 0 2 4] ±lfiN- MKiScUl 13 a. 11 3bcD^ 
4 0 0nmlgOSS (HV) tlx] C19c 

n >S"C*S) ¥^B e B'> y 3 >W 1 1 6 a. 1 1 6 b \Z 
ctO. iS«t3S^nTl>^o 3n^CDN+ S^^gfgv 
'Javll 16a, 1 16bli (»«liiBfi-r*4<) A 

^ tf ^ v + ^dE* ft Hi'J^RShTl^c 
zn^^ttfaS/y 3>H 16a, 116 b(7)S$ 

±t3^t+^n/;gi5 / 7>t3^ct^y-hm^i i i^s^k 

ft->y y 1 12<Di^S l3 7 0nmiS) 

«t9(£< ^V>3>^iff* LV\ N- Saffitic^ 113a. 
1 1 3 ba>fSmSnl3t£, 7 0nmSSO t^^CD) ^5 
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£*LfcN+ l!i&ftfc*l 15 a. 11 5btfmiz>nx 

in?.ON+ iteiStll 15a, 1 15bB, 
tl-Ztl&fe&i' 16a, 116 hfrh(Dm<0 

6ali. 7Y-^K*fUHl 0 5CA-X- ^-^JS® 
li:20n mgg£D4g-e ( 7 -r KKftll 10 5©1 

*+y"/l 1 4±iSi5^±»3 1 0 nm§§&l>Ui2 0 n 
m5S<7)<i-e (Sfbv 'J n 7114 ±4S8IS«:B 

«1 IBbt, 0 5OA-X- fcf- 

?i£#±C 2 0 nmSgO(STl« U ^fb-> 'J a vlK 
#t7^1 1 4±t%&t%±.iZ2 0nm®<Dm-emiELX 
m^^y'J^yil 16a, 1 1 6bffl± 
Wi^ti LTPS'> 'J ^ >S® 1 0 1 (D±mW\z¥- ftta 
(100} ^n?>#iSSB B B->U n>Hl 16 

a. 11 6b©«SliPl>' 'J ^ l 0 i (D^mm 

izmmts: {iio} mfrht£z>» *ssi <omm<Dmmx 

1±, ^tl^fcgslv 'J ^ yf 116a, 11 6bO«I 
fc±®£©£il^#<7>±®«:*J«-r5 7T-fey Hi, 
ffiUa? -r -fl- KgjfkK 1 0 5flJ©fi!l®>:<7>^Xg|5Jfi^K 

[00 25]lie¥ei>' l J3Vf 1 16a, 116b 
©±®3fctfCfl|litt, Jtn^nWittflRJPl OOnmg 
(S©N + SI© (12©y';3>iT'*5) WJa 
Wl 1 7 a. 11 7 bfZcfcOiEigKSfrHTl^,, r 
n^fflf^y'^vll 17 a, 117bli, (f¥*ffl 

J^fi^nTV^ f^y'J3>il 17ali, 7-f- 
>U KgKbK 1 0 5 ©±®±tr 1 0 0 n mggO(i 
Hr> 'Jnyfl 16a *mx.Z>h 1 2 0 n mH^cDta) 
T* (7^-^KIWkKl 0 5©_L®£igjgCg-5£JiI£ 
#LI) JfafcU Hty'J3Vl#t7^1 1 4_h«i£ 
#*EJ8C«V\ gtfbfy'; 3>|gr* + yfl 1201I 
iKeOnm^gftl^L^OnrrriSgWiliS-C (BUt^ 

X) MftUTl^o l^y'J^yll 17bt, 7-f 
-;u K&ftJR 1 0 5©±ffl±£ 1 0 Onmgg£DgT'E 
Sfb5/'j3>R*+y^l 1 4±*J£»*gS!C 
W\\ Wcit^V^ym^f-y-fl 1 2©±M±£7 0 n 

meflw>«-cs£«EL-cv>4. »*T4 2o©iiMsa->»j 

3yfl 1 7 aorapiti 1 1 0 nmgfg-CfeO, 
•>'j3yfl 17a tljUSfiv' 'J^yf | 17 b tola 

Fit i i onmggT^s, 4*s, *s§ i (D-mmmm 
<D*— , £fomx'\i. m2<D>v 3 ym&±.tzh+ mom 

m&is*)u>m \ 17 a, 11 7 b£pg5£Sn-5fc<DT 

[0026] *s i o)W&(Dnm(D£-~mifemx'\i.. v 

• K U-f >«tt 1 1 8 al±, N- Uftftictf 1 1 3 



a. N+ Ilttftff 115a. 'J^yf] 16a 
fectyffely 'J a >d 1 l 7 a **<=>$f/Ki*nTl->-S 0 

y-* - k n i i 8 bti, n- mmwum 1 l 3 

b. N+ SiKttJV 115b. LISAS' V 16b 
fe«tt/*«Sft->'j3>»l 1 7b*»e«lfiR$nTV^* 0 
PSIv'J 3>*&1 0 1 ©±3?HtrJEfoR3*ifcN*-** 
A.MOS h v>vx^liy- h&fblRl O 6. V— Mt 
f 1 1 l*J:t;y-7- 18a. 118 

bA»e.*j5RsnTv^s 0 ^tiWevy^fi 1 

7 a ©MM. *feii/'j3>f 1 1 7a>ijM£ l P a v'j3 
vBi l 7b>:oraPi* 5 >4 J c 1 1 OnmffffeS: 
i:*^. P^-TSV-^- KM^fBdl 1 8a(DP B l 
y-* • KH 1 1 8 a tV— x - V >mm 

i i 8bfc©ra©i6ie»i!i«*«-cui0ft$tLTiN-&. 

[0 0 2 7] Nf-**A-MOS h 7 >^ ^ -9 Z^lbX P 

m-> y a >ss i o i tifg i ajfiuMejBiR 1 2 uz =t 9 
a^nTv>^ 0 r <Dmr<z\fc&ffe 1 2 i«, ijii^^cvd 
mz.&zmti' y ^ >ih bps Gfmii<Dmmmm<n£ 
d«cSEfk->'j3v*«»R*»e.&o, <t^««w« (c 

MP) «K:j:9¥SftSnfc±W«:*L-tV**. 
y'^yfi 17a, 117b ©illtOiTOig 

1 2 1 ©If l«x.«3 0 0 Z.(DM?^ 

mmm i 2 l tn±, (BPei^K i 2 i fcjmixwM 

y'J^yil 1 7 btra-T^ F^gcODS^r^Lfetf 
h • 1-fl.l 2 2* 5 ISlt?>nT^^ 0 Ih^Ot 

y h • h?Ll 2 2fi, «U^.«N+ S#^ B |-> , ; 

3>IA>t.4l,3y^^ |> • ^7/1 2 3tr«fc 
JxTV^o ^^16*^1 2 1 ©±®±(3^Cte>nfetf> 
\~mi2 4\i, 9 V ■ -7^? \ 23\ZW.mz%;m. 

sn< v-x- KL-fvi«] i 8 b\zmmzixx\^ 

h 0 Z.tlh<D¥v hmi 2 4\tmz.t$mm l 2 0 nml 
g©^ >ifZ7-> • KI&A^teO, If h^l 

2 4 ©ft/J^ifIfcJ;a t ft'J^Pifi htC FSgt'feO, 
ifv h ■ fhJll 22V>U9rX*<0\f.v h$U 2 4 
0^*11*3 5 0 nm (=F + 2a) igtabO, fcTy h 
^1 24®S|g^7^a600nm (=2F + 2a) S 

[0 0 2 8] 1 ©*16©J^/gO*— «86«T»4, hf 
y h - nv;?'^ hfl. 1 2 2^'Mti>^X<DW^B'> x ) 
I 7 b©tif±3 9 0 nm (> 350nm ( = 2 
F+2a) ) m&T&ZZ £frt>, V - ^y9 ? V 
fL 1 2 2 ©6SBI±#ISa-> U = >» 1 1 7 b <D±M(DJ* 
;Ji^-fe a B y'j3>|] 17b«tfyh- 
3>^i?h?Ll 22 Kft-f -5 u > ? h • h'hLt 

/9? ni] 2 2<Dm.mm.\t^ =i + * ■/ 1 i 

2*jL<»iSfbi/'j3>SI^-«--9-l l4HEiSt:ai- 
5C>:fi^<, Se.l3licn*bbfy V ■ ^^9 9 Y^V\ 
2 2<Dlg,mzY- hltti 1 1 1 ©>,®A^aiT-5 Z tli 
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• KM>i«l 1 8b) HY-hMMl 1 1 b©U — 

[0 0 2 9] fcT» M«l 2 4£^tf>T, VHfeSlIK 1 2 
HifS2 0liia!*6l6IRl 3 1 C«t0BI*3h-CV^ o 

1 3 1 tUftf 'J ^ >*»»IBt*»e>«cO, t 
y Mftl 2 4 ©±ffiT©Jf HiffelBR 1 3 1 <Dmmt3 0 
OnmlgtfeO, Jf r»1£SJK 1 3 1 V>±MhW\tZ 
t\X\^» PeKOQS^UTVmKMK] 3 1 *sJ: 
1/12 1 SrJtaLTfitt&nfcy'- K • ziy9 9 ML 1 
3 2li. ffe B B i";3>f 1 16aCa§U WI/t»*M 
3 VR*»£ ft* h • ^7^1 33 

c=fc05E*snTv^ o VRSHfefsm 3 i ©±®±»rts: 
tthtltz* h U-v • /- K«ffi 1 3 4 t±, wz-tsm® 
8 0 0 n mg«©N+ ffl#l§iS. > U =3 ft 0 , 3 

y? 9 b ■ -f=y^\ 3 3Cjt«CjS«iSn, V-*-K 

-S? • 7- K«ffi 1 3 4 0HM*5J:E/*'.MS»iF45J:a 
F+ 2 aUfg^fc&o 7- Km® 1 34ff) 

±Mi>£*j®mti§m&mm 1 3 1 oiio^4<k<i 

— gB«, ONORfr*.4*81«»Rl3 5CJ:i9E* 
IzSioHTV^ SS^Kl 3 5<DgHk->Un>|g|& 
fKffli5nm§gt^5. ^SiS&»lg|l 3 5©*® 
li, mZlXmif l 5 O n m}ig©N«- W.&fe&i' 'J 3 > 
R*»eft4-t!M> ■ ^U-HIl 36^J:0Eg|tat) 

nti^o • ^u- us 1 3 6CD^mitmx^ 

it~> >) n y ft SSBftSflK 1 4 1 J3=fc OiS 

gHrs^nTi^o y- K^H 1 3 4B_h 

-e<7>*M»M^l 4 1 ©§l/¥li3 0 0 nmggtSiS. 

[oo3o]*n o)mmv>mmv>*—mmffl-e!,$. ; 

- K • ^ y9 9 \-R 1 3 2* ? a-T-5g|5^T*©¥igfB>' 'J 
3 >Jf 1 1 7 a©tili3 8 0 nm (> 3 5 0 nm 1=2 
F + 2a) ) lg-CJb5:t^, 
?L 1 3 2 tf>l£gBfc*&£iSfr> 'J^il 17a ©±®©<* 
*>e>ft>9, :n^Si'Vn>I 1 1 7 a fcy-K ■ 
ziy? 7 MLl 3 2K*f-f S^v?:? h • /<y K>Lt 
©t»tg«:3t^*-r3>:»rft5 0 Z<Dtz#>. X YV-zs 

•y-Kmffii34 • Ki/-f>i«i l 

8 a) ty-i-tii i i >:©»j-*mifMsj:t/}sis© 
wm^Mcfts. 

[0 03 1] mOAAttUfcil/CCirC^SGfilStf) 
»B«*B|-C**H3*5«fctfBI4i:, El 1 *»J:i/ei2 
b , •> V ^ >/fOH^tt31^x tf * * x + ^ftg* 

m$BB yv&o)fSLWMM.<D7 : y -y 0 5 1 & m 

* D R AMti, IAT®J:-)i:W$nSo 
[0032] Sf. { 1 0 0} A»£ ft* £«nfi£*- L. 
5Q • cmfiKC!>tt;«KA»e>ft9. <1 1 o> yjfa©;2 

A'fit£5^ 'Jiyf-ya y • y*^ ■> h ?r^1--g)-> 'J 3 
y.- ^lAM^Ply'^^H 0 1 cD^Mtr 



Ply 'J 3 /IS l 0 1 <a±*iff©i§ffiH« 1 0 2 fi± 

jftssn*. ^ne«Drg<4«it i 0 2iiPS->'J 

fil OlC^ICiM 'J X->9— zs 3 y • 77 
■> htr^Ffffc^t/SiBft) <1 l 0> 73(RicDairJ:0E 
ssn-cfto, -tn-wiajgttws 1 0 2«t?m 

(g£#L-T PSy 'J => 1 0 1 <D3EJgffilzmmiz 

a Y ■ UvX H5;77^H LT5 0 k e V. 5x10 
12cm-2^tD^o>t75^^>^A* s ftft*on-&„ d© 
7* h • U^x HA^SJlfc^ i>ft]<y33^«fbA s 
ftft?>n-5o :fll:J:0, if300nmigLOCO 

ss)w7 -< -/wmvcm i o 5 7 ■< -^vmitmi 

0 5©6IClfel:tg?3n« P- MJStfc® 1 0 4 i:^ 

R98. 5nmefE«oy-bBMtKl 0 6*«»«Sn 
[0033] Wr. 0UAf*i? • ^ d;u - ->^y, it.7.y 
OOtigCC VDiSfzJ; 0, MCR»5 0nmSK 
So S^M, x^7^'Jvyi:J:'9^il;Kf 1 OOn 

f 1 0 O nmigCMi' ') ^ yl^^hs. dtt 

©K<b-> 'J ^ >m. *y-7%TV ■ •><;■*)■ 4 KKfcj: 
C/N+ W&m& y'J3 >R*««acS^tti. ^ y i^fr «t 
t);^-->^h, 9y?xy-y • rff'J-^^ KK (N 
+ a#^ B H B-> 'J n y^t^ y ■ •> 'J KRk 

©weai) e> ft*^/? i 5 o n migcy- h *® 1 
1 1 y^<D7-\-m.m \ 1 1 (D±M^m^m\zw^ <m 

f lOOn mm&<D) Wtil> y ) =1 v v 7° 1 1 2b 

[0034] fflZl£30k eVT'2 x l 013cm-2®S 
©PflD'f ^yaA^frj;^. 7-f-A.KKfkJRl 05fc 

ai/Y-bmmi 1 nxeee^c rsj*^itio2 
omffiizN- mtfcm.m 1 1 3 a. 11 3b#»«sn 

So N- fflffitWfl 1 3a. 1 1 3 b 5 (i 1 
OOnmlfiW. KSt^N- Ittil 13 a© 
PdMtiO. 3Stfm I350nml (=F42a) ig 
N- Iij3£t5clS 1 1 3 a >N- fflKSftS 113b 
b^PitiO. 25/£/m(250nm) (=F) tST 
fcSo 5 0 nmSSWf (k-> 'J ^ y^C V DCJ; 
9^1CM$n5. • ^--f/^Oiyf y 

^- ^^^fflV^^tti yfyy-CtSaiyf • J<y 
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z> 0 ^©X7f • mitt/ v ? * 

SgfblBI 1 0 5 tr geg^tfjK. N- SffiftScS 113a, 
1 1 3 h(DmW<DY- tm\M\ 0 6«*jnt, 3 

n^as^N- sitetfee 1 1 3 a, 113 bcommtf 

gffijn^ CHI. 02. 03 (a) . 04 (a) ] o 
[0035] *C UHV-CVD&ffll>T, SfN- 
S&iSdl 1 13 a, 1 1 3 b<Dm&m^f££fttzgm 

-2P a&[£(Df±Jj. 2. 0 s c cmif^fiiOy • ^ 
^>£:0. 2 s c cm*§^0#rEi£> ( 1 %0)*X7 4 > 

113a. 11 3btf>±f£if^Kg£M^lfrirS£ 

«T&£>> mt££k*> 1 ) ^yfl 16a, 116 bfrmtiZ 
SJa, N- I»f 1 13 a. 11 3 btDStti Ltzmm 
\Z\Z m&<D) gg$7 0nmglg<Z>N* SfiSMB 1 1 5 
a. 1 15bAWSh« a 3 <0lfeft=<7>fc 
fgS^yia {10 0} ffi<7> <1 0 0> yjfa^tf) 

fiESJfiSttl Onm/mi ng^T?fe^o ::<7>>:£\ 7 

-I) C«£bV> U =J >JgGD) {110} MO < 1 10)S 
ft-M^tfcSJg^i {10 0} MO <1 00) 7Jfa^<Df£ 

llftl^'Jnyloj {1 1 
0} MO <1 10) ^|Sj^0/S«38«tt {10 0} ®<£> 
(100) ^^O^S^cd 1 / 1 OlStftS (0 
5 ( a ) ^) o CDUffi^SO*— fft(S0llfc*5 

^T. 7 -f -^ KRfbR 1 0 5*5J:t/*<kS/-y 3 vl^ 
1 1 4 t SE6««^J«SlxfcK- £)&ft?B 1 
13 a. 1 i-3 bOiJESffiffitf <1 10) ^<7)atz 
Uht45:i:fr6, cn^iMSfis/ 'J => >lf l 16 
a. 1 1 ebliihLtPii/^yigl 0 1 OHeM 
iciltc <i 00) *• **l 

(Dmt&<omB(D^— »wrctt, mit^ y ^ 

^nCJ:9*IS*S/U3»il 16a, 116b 
CDflffiOSfbS/ 'J^l^-^l 14 XiSfflififiSKB 
ftK3£X"T £ffi!J"C«±, r ft £ fWM h £XT §:h?) 
fsy^yfl 16 a, 116b© JrMT'O) 7?t-> h 

<D'%4i\mffi£nz> mi. mz. 03 <b> . 04 

lb) ] . 

[0 0 3 6] m\ ©*«SftS/>j3>HK0.l;ffi||*ttait« 
xfc?**->*JHSftftti:, soot-sooroigHo 
ttft&ft. 1 0-3Pa-5* 1 0-2Paa>5EH^EEZ7"C 
tf <t "5 * L V \, J5JcfifSffi*« 5 0 0 r =fc 9 (El * i: ¥ 



tfX^Lty • y^XDftDM/ *: ^> (Si 
H4 ) 5rfflV>T^^^ 0 a B^U3>^(Z)^tt3gf>R^lf * 

• y?>5:ffll^f^i:08 0t:- 1 0 0°C*gS»?£$iJ 

[0037] JtlEiMgftv V =i yJB 1 l 6 a , 1 

16b«r»J«Lfc«. JifEUHV-CVDSSBSrflJI^ 
T\ WZtfSSBWt&m, 2xlO-2PaSI^)E 

4. 0 s c c m@.^C0gf L Sc7)y • z/trl/y 0. 4 s 
c c mlg^StlO) ( 1 %gd** 7 -f > fe^fc'TK*^^ 

+ ^J&£B (05 (b) #Sl; t3J:9> Wpy'Jnyf 
116a. 11 6bC0SMt3. K/f 1 0 0nmiS(7)N 

+ m© m2<Dis i j 3 »a-e*«) u 3 >m i 

17 a, 11 7b^i»Mai>o 3CDj«**ft= 

i/'Jnyfl 1 6 a#(7)J5RSifiStr^L< 
CHI. 02. B3 (c) . 04 (c) ] o 

a. 1 1 3b^Btli®K:ae«^»tK«?^lS«!aix-5 

IM-IlMlc^^Xl^yy^f 1 17al 
v y 3 >■ ] 16a #CDgcftSffi«fc 

ft£*jO)T*te&l\, 05 (a) *^*j^*^«t-5*r, 6 

(DlI?:Mti20sccm, 2sccmiit44?) 

i:*, J5RftJ$Kti4 0 nm mi nhrK^^:>:^ 

* 2 u =i >»©R*w»**«'r s 3 

ffJOcfc-5H*«iavy 3>S 1 16a, 1 I 6b^I 
C»a-T6 *2<0i> U =3 vHtt¥*Si8r> y =1 >I*:PB6 
Sn^t^tl±ftV\, Way^Vll 17a. 11 
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C0039] * <D'<k. m x \mit •> y => xsi<7>» b 

PSGlfflM. BPSG1©'J70- CMP^A 5 tT 

&a» i 0JMU6IM i 2 i vm£&iR 

1 2 1 ?:HLtf^-> 'J ^ >S 1 1 7 bWJiSirig 

(=F) ggtfe^, 7* h • 'JV^77< IllCiSV'* 

1 2 ^ yf 1 17bO±®*^f± 

^m$^:V> CHI. H12. BI3 Id) . 04 (d) ] . 
[0 0 4 0] #Jxl±*N+ 3!*>fg*-> 'J ^ >R*<& 

? 'J y^trd: 'OKU 1 2 0 nmi^O? y{T7>f-> • •> 

iAW-zy^sntt:^ t-s&i 2 4#M$n5 1 , 

&4SS2©JflH)ie«BS 1 3 1 WtWESh*. JflBHftlW 
13 1. 1 2 1 feJt»LTiMSft->y ^ >M 1 1 7 a© 
±Mi~M-tz> S— h' ■ ? ? bill 3 2&W-f&zn 
So Ih6©/'-K- 3>??h?Ll 32OPSt)0. 
25//m (=F) H^Tfe*?, 7* h • 'JV^7-fI 

?^hfl.l 3 2©/SSH*¥*fti'y 1 1 7 a CD J: 

B*»e>H:*ttS<£ft^ C0 1. m2, 03 (e) , 04 
(e) 3 o 

[0 0 4 1 ] 'PIJxtfN+ 'J =i vK*CD 

Wffl|^44 3>^ 1- • 7-7^1 3 31'iO, y 
-K- ay?^l-?Ll 32WI5n^o £®ir§IJ¥8 
0 OnmIS©N+ 38*B*->U ^ vA»J^jKSn, 

h l^-S? • /-Ktftl 3 4 * 5 
T&f&tihZ> 0 HiS. * h • y~ KWS 134^3 

V* ? h • ^-7^ 1 3 3 i:l*|s|— CDN+ H*l£ft-> , J =i 

<bJ:l\, mWfONOR*»e>«:4««ilfe«Bll 3 5jW& 
SE^ft, 0Ux.fc£K/f 1 5 Onm0N* 'J =» > 

RA^^c-5-tr^ • hlffil 3 6A ! ffMSW 0 $ 

^fc^M^a^ i 4 i **j&fiRsn, i (Dnmnmm 

2) o 

[0 0 4 2] DRAM©¥ffi«^0a*3«tt/WfBn«*BI"e 

$> ■& a 6 J: i/ei 7 £ #»rr 5 1 , roil 2 (Dmm 
(Dnmo—mt&wi. 2 oni&wM* 0 . 25 u 

a- £ offii^feieKfc* ii^ro^y •» ?1»igCD> D 



fkSnfc 3 PS«*H"C*0, 06 (a) ftHHifiWRt^ 

6 (b) «y- bmfcts&u&2 0)->>)zi2/mtx \> v 

So 07 (a) . (b) HJilf (c) tt, 06(7) 

AA». BBlS*5«i:U t CC^Tc7)»fM«^TabSo * 
fc. 0 6 1 1. ?> ©SlM^fflfflRS:^ C1" ZTztb 

[0 0 4 3] Pli' l J3>'lS2 0 l cD£SOSli {l 0 
0} TfeO, ICPI^'J 3 >SS2 0 1 c&tfcjgsm* 5 
Q • cmlSt'JiSo -tDPMS"^>S1S2 0 1 

7 M± <1 1 0> ^[Sj©21*»5>*5. PI'>'J3VIS 
2 0 1 0)mW(Di£\±Mi&2, 0 2 (iff <fc 0 H 
bntl^. jR^^IHtttt, SSA ! 3 0 0nmfg® 
ri2 0 3h, 3«rt2 0 SCDfMfcit/SMtz^fiJc^ n 

TlitS) P- MKSkH2 0 4i:, 3Oit2 0 3l:Jt 

-;UKI^jKR2 0 5>:A^SIfiRStL-CV>S o cine.©® 
tt^«2 0 2»±Pffl"> 'J =J VIS2 0 1 O^SMC^fliJ 
6<)irffie$JaTi30. cn€>©vgte«i«2 0 20)^31* 
<1 1 0> ^[R]©22*^ttS cr**o*>> ?Sti^2 0 
214 <1 10) ;frp](Dae<£9EiSSnT^£;Lt;C& 
„ r£1±®i§£2 0 2ro«/JMH C^^ + ^^Hi) fcit/ 
ft/KigHW^ft-PiaF (=2 5 0nm) g^fcJ:y t F + 
2a (=3 5 0nm) @ST'fe-So 5 0nmlf 

©7-KSimy-Hi2 1 1«. ®tttiJ^2 0 2 

I2 0 6^LT, rgi4^iS2 0 2©^B_h&SBrLX 
v^^, i> '>fc< i:^r£ti«i^2 0 2E±trfcV>ri±, m 
f,y-HS2 1 Uijgft««c2 0 213jg3£LTV^ 0 
y-Hi2 1 1CD*S (y-h*) . P s 1PS*J;a t E^tf 
•y^li. ^n-fixF. F + 2a*»tl/2F+2a (60 
Onm) IgtifeS, f-l-112 1 1(4^*5 Onm 
ggcDN+ ffl^fg^^'J 3>|gtr|RJPl OOnmlg© 

[0 0 4 4] y- h^ffi2 1 1 0)±MltmM7 0 nmi 
&<D&fc->>) ?yWk**-y-f2 1 2t«t0iS«CB*3n 
TV>-5o Jg*.«tt2 0 2©*Wttt, y-HS2 1 1 

te«fcaf7^-^K»fbiR2 0 5ceeft^«ic, 1 oo 

nmSfi0i^5tWLtN- £JftttV2 1 3 a. 

2 i 3b^isit^m:v^o y-hm®2 1 lai'jcK 

ftv M ^ >K+ vy7"2l2 ©«J®»i, MJ9 5 0 n in 
( = d (-a) ) gS©Sft>"J 3 v^^-e— y-2 1 4 
CotOifi^lcS^H-CV^o Stt««2 0 2«D*MCfi£ 
It&Jafcy- HBIftK2 0 6IJ7 < -iWKHfcfUI2 0 5 
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^:ii5m:N- 1^12 13 3, 2 13btf)« 

®ti^aisnTv^ 0 2-?<dy- h«i2 i i i:«ih 
K^fb^2 o 5 \z&i£ntz^frT'<Dzn%m&m(D$%ij 

Ffgtfe^o Pfy'J3>'HS2 0 1MSI^e)i 
itiy'J ^ >m**v 72 1 2(D±W£-C*<DM£te2 3 0 

[0 0 4 5] _tf£N- Mte«C©2 1 3 a, 2 1 3 b V>m 
ffiSti, 3 0 0 nmm&CDmZ (JR/P) ^xl CI9c 

^yftfel)) «£ 0 s By'j3>i2 16a 1 216bi: 

<£9> tes^s^n-cv^o cine^^^u 3>/i 

2 16a, 21 6b0^S iBM) 4>fr< 
hWM2 1 1 &W J ?&citzs i )?>m**y'72 1 2<7)S 
£ (2 3 0nmlg) J; '0^ < ftl^r Ll\> N 

-IKftI2 13a, 2 1 3 b^mffiKte. 7 0nm 
SK<7> LfcN+ Stt«MV2 15 a, 

2 1 5b#i&C*6nT^£o d;ft£>cDiV ffifc£»JB2 1 
5a. 2 1 5 btt, *nfh¥Kft^'J 3 >®2 1 6 
a. 2 1 6 b^e>O»c7)H«lK«C^J:0JBJ5RSnTV^ 
£ 0 ¥*S B e B^> »J =i >^2 1 6 a, 2 16blt 7^-^ 
K&RIR2 0 5 <7)±®Jb£ 1 5 n mgg^lST' C 7 * - 
;wK»«R2 0 5O±:a*Si«^ai-5SflBS**LTJ S 
*EU ffl^'JavR*^^ 1 4±«iifi#±ir 1 0 

i/'J^i2 16a, 2 1 6 b<D±m\Z±h LTPfy 
•J =i:/®R2 0 1 <D±MmiZ¥-'<7tz {10 0} mfr^tj: 
0, :nf)#fS B a B y , J3>'i2 16a ) 2 16b©«ffi 
liPly»j3>SS2 0 1 GD^SS^SHft {110} 
S^?)45o *®2©^*fe^®"Ctj. 6 VISAS/ 
>j3yf2 16a, 2 1 6 b ©filW i: _LBS >i co^^SBift 

§©±I : &ifict'5 7 7t7 h fi, ffit«3 7 -< — ^ K*fe« 

R2 0 5flI©«ffifc©SEX»itt«^©*^#aEi"*o 
[0 0 4 6] ±a*e B B By , J3>12 16a, 2 16b 

>S2 17a. 2 17bC«i:«5l«i:IbntV^ i> f 
efay'Jn/f 2 17a, 2 17bl3:, 
]R2 0 5<D±m±\zS O nmiS^B »>'J3> 
112 1 6a4JDA5t65nmIS©H) T* (7-r— A/ 
KKft^2 0 5CD±®S:iB«ira3^$:*LT) S£«E 
U mtfV^>m**v-?2 1 4iJSBfi»fe«*CBI 
V\ Kftiy V3y®|^^:/2 1 2CD±S.htC lOnm 
«©WC (figfbS/ 'J 3 >Bg* + 7^2 1 2 0)±fflfS:iil» 

jj£ H a R •> 3 2 1 7 a ©Wffitt 2 8 0 n rng«"C£> 
0. 'J3>12 17a 'h^y'J 3V|2I 

7bh0W2 3Onm^§ o tefc, ^2(D% 



+ I^I 3 0 S/ , j3yi2 17a, 2 17b£RigSia 

[0047] *m2(Dmm<Dmm<D*-nffim~e\^ v 

-X • KU-f >««2 1 8al£. N- Steifc/S2 1 3 

a, N+ irai2 1 5 a, V^S'> V =3 VJS 2 1 6 a 
tS&Zf&m&zs 1 )^ >S2 1 7 aA^fllfiJEStLTV^a 
V-X • KU>f >Mi^c2 1 8bli, N- IKti2 1 3 

b. N+ Hffi8WB2 1 5 b, fgf B y'j3>12 1 6b 
^U t *^y , J^12 1 7 b#>e>«j5S£ftTV^ 0 
Ply»j3yJSS2 0 l©i*B£^JSRSKfcN*-** 
^MOS h7>y^^By-h»fkR2 0 6, y-hl 
&2 1 1 fcctt/V-^ • K U-f >mt$L2 18 a. 2 18 

bi^Msntv^o iin^>'j3vi2i 

7a®r B m *^yyn>i2 17a.>:W H y , J3 
yf2 17b >0>PBlPB*^n-?n2 8 OnmiS, 2 3 
0 nmSS-Cfe^r v^c,, KU^S 
«c2 1 8 a^H. V-^- Kl/^>I«2 18ahV- 
X • >^«2 1 8 b >K^H«>*6lt»»±3fE^^fli 

[0048] Nf^^^MOS h^VyX^^TP 
Iy'j3 v*« 20 1(^1 0JHUMKIHR2 2 1 \Z J: 0 
Shnt^-So :©if B ]M2 2 Hi, »UtfCVD 
S»:«fc5iiftyU3yR>:BPSGR>:0»SSf©J: 

aftS*ifc±ffiS:*LT\r>So WBy'j3>f2 1 7 
a . 2 17b <B±EJtT<Z>eEI«fe«Jg2 2 1 (7>JRjpte0IJ 
Alf3 0 0nmlgt*^o 1^1^12 2 11: 
fi, IBRi||6»R2 2 1 *:R*LT¥*SA-> I J 3 vi 2 1 
7 ai:inFggODg$:tL^y-K ov^n 
fl.2 2 2^iStt^nTV^o Ih?)0/-K-3>^^ 
h?L2 2 2WU «*»*N+ S^MSfi^'JayRfr^ftfi 
• -7^72 2 3 i^cfc 03t*SixTV>^ o VM 
«fe*K2 2 1 <&±B±irRl*&nfc;* h u— v • y — K 
m@2 2 4 tt. 8 0 0nmgg(7)N+ 

0 b b'>U 3»5>&0, 3>** h • y7^223Ci 
«*r*»ESn. • K Wv««2 1 8aC»M«S 

ftTV^ 0 Cin^CD^ h U-^ • y- K«ffil 3401 
/hP B 1IBJ3«fet/*/h«ttF*<fct/F+2aea["Cfe4 0 X 
FU-y- y- KTO2 2 4<&±B*JcfclffflM£Jira« 
^2 2 1 <D±m<D'P*< til>-m*. ONOi^?>^ 
*e*»*R225J3J:0ei«Jra^nTV>5 o 
«R2 2 5(7)Kft-> , J 3>R*HRfftt5 nmiSTft 
**lfe»IR2 2 5(7)*S»i, fllABMl 5 0nm 

«S2 2 6£ J: OEJgKHfrftTl^o 
[0 0 4 9] *jR2©S8iflOJ»IKa)*— **6«IT?tt. y 

— k ■ h?L2 2 2A*»-r««#-e©*eA:> , j 

3 y«2 1 7 a©Hlt^< ht»3 7 0 nm 0 350 
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nm (=2F + 2er) ) ggffe^ 3 / — K - 

uyf? hJL2 2 2©JfiSIJ*i*|gft-> , J a v*2 1 7 a 

©±®©*a»e>&o, :nf>w^'J^i2i7a 

f£ff? 1 ©Wtffl«ttBO-tE— ^ h U- 

1 8a) £f-YW&2 1 1 fc©y — *«flE*».£l/JSf8 
©PIBJi^C&So 

[0 0 5 0] ijMg.Hr> 'J 1 7b©K±©-tr^ • 

h1S2 2 6Ctea*£4 0 0 nmgS©FflDg|?2 

2 7frMtf*>n~£^^» t'l'- ^l'-Mffi2 2 6^ 
©T, VmiftlHI2 2 1 tt$&2©JBfflie*»!2 3 1CJ: 
OWailTV^ft. r©«Hlfe»R2 3l4)itffc^ I J3> 

^ gB#©-fc ;u • ;/ U- h 11 2 2 6 ©±M"C©fi^^ 
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